Semester 1 Practice Final Solutions December 12, 2022

AP Calculus AB Semester 1 Practice Final

. Find the limit (if it exists).

i ('\!x+4—3)[,|x4‘f +3) - i _Z_/-"___ - Il‘w; ( — I__
M=) (mra A3y NTEAERT) oS Sacs T ¢

a 6 b. 1 c O e. Limit does notexist.

or L' Hospital

2. Determine the limit (if it exists). ['v“ ru.g__: [
xX e *
. 4 ] L] ° °
im Sm X _—_:/“,‘7 SI’\X‘% e SI X . S ax
x—0 X x>0 X < =< '
e~ N~~~ ~ —
! ) | o

a. lc. 2 d. oo e. does notexist
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3. Find Im
Ax — 0

Jlx+Ax) —f(x)
Ax

a. lc. -3 d. 0 e. Lmitdoes notexist.

Hiey as e //'»\;7" C’ep-‘kﬁ'"‘an 07& Fhe dem.vﬂé/'ve

So p/(ﬁ) =4

~<IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII»

#( CC/uﬁs( W@/k:
v 4(x+ax)-3 — (¥x-3)

:41‘—50 Ax
B ll.M ‘-{/<+9¢Ax f}%&;}’3
T axdo A
= I'.”' ‘f —
ARP0 -

where f(x) = 4x —3.

4. Find the x-values (if any) at which the function

f(x) = 13x* = 15x — 15 is not continuous. Which of
the discontinuities are removable?

a. x =4, removable b. x =0, removable

15
¢c. x = —, notremovable.

26

S . 15
continuous everywhere e. x = 6 removable.

pwlyhoml.olf are
ccn'l‘:. nLows ahd
d |"P Perenf‘.“ 19 /6

e Vgr?{ "’Ae’"e
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5. Find the x-values (if any) at which f(x) = — al N is not continuous,
x° =2

a. f(x) is not continuous at.x = 0 and f(x) has a removable discontinuity at.x = 0.

b. f(x) is not continuous at.x = 0,2 and both the discontinuities are nonre movable.

c. f(x) is not continuous at x = 2 and f(x) has a removable discontinuity at x = 2.
(@ f(x) is not continuous at x = 0,2 and f(x) has a removable discontinuity at x = 0.

e. f(x) is continuous for all real x.

f(x)=\”‘_____’ XZo|x# 2 +
x (= ~2) hole | vert. asy. .
removable | non-removable t:&"""""’" bl

6. Find the x-values (if any) at which the function

;5./1/2—
xX+2 .
X ) = —— is not continuous. Which of the ;/_4_ X 44
fx) x4+ 6x+8 ¢ 2’( )

discontinuities are removable? X £ -2 removab le

Y -
a. no points of discontinuity X7 hon = remoualle
b. x =-2(not removable), x = —4 (removable)

@ x = =2 (removable), x = —4 (not removable)
d. no points of continuity

e. x=-2(notremovable), x = —4 (not removable)
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7. Find the constant a such that the function

(=

ﬂﬂ=1
|

sinx
—4.—
X

a+Tx,

x<0

x=20

sins _ |
X>So < -
a=-4

is continuous on the entire real line.

a.lb—?c?dm%i}b

J 6, r
flx)=4ax+b, -5<x<l
] _6, X
is continuous on the entire real line.
a. a=2,b:0 b. a:z’b:—4

a=-2.b=-4 d a=-2,b=4
e. a=2,b=4

8. Find the constants a and b such that the function

(s ¢) \

S/oloe s -2

§o a=--2

N

Y 6 1—2(&--5‘)
7 = —2%- 0—(

So®

L=-4

0)%)
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9. Find the value of ¢ guaranteed by the Intermediate
Value Theorem.

= x>—2%+§
flx) =x>=2¢+8,[2.6], f(c) = 11 0= -2%x—3

:(X—? 7§+|)
a.o@c.Sd.le.4 © )

)

[ nerval EZ) 6:1

10. Find all values of ¢ such that f is continuous on

(=)

§ox* = x
14 ox< 0= xTax 1
_J4-x", x<¢ .
flx) = l i wuse ?uadra‘/‘« c
X, X>c
p&rmvlo\

—1+4/17
a ¢c=3 b. c=0 c. —

. 1+«/F’1—«/F®—1+ 17’—1—\/5
2 > > >
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2
x°—
floo)=———.
x2 +3x+2

a. x:2c. x=1 d x=-2

e. x=-2

- 6=

11. Find the vertical asymptotes (if any) of the function

ho ko

x 7 x 7 x 9
o y=3+3 (OYr=5+73 ¢ y=3+3
VT3 Y871
/ ]
£ &y= —
2 X—2

12.  Find an equation of the tangent line to the graph of

the function f(x) = ~/x—2 at the point (18,4).

-y = M(X—x,)
o= e

A S S

1
toy




Semester 1 Practice Final Solutions

December 12, 2022

13.

Find an equation of the line that is tangent to the
graph of f and parallel to the given line.

f(x)=3x3,9x—_\-‘+9=0
a. y=-9%+6 b, y=-3x+6 c. y=9% -3 and

y=0x+3 d y=-9x—6 @ y=9x—6and
y=9x+6

Y =3 :q(""o anJ Y 43 = 1 (x+1)
7:7%—6 7‘:.9>g+6

Yy = ?x+9

=1
Pl&y=7x"
q = Tx’*

==+
-PC|§ =3 (‘/3)
Fey=-3 “v-3

14. Find the derivative of the function

flx) =—4x” —4cos(x).
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15. Find the derivative of the function - ;"
- 2 X T4 Jcosx
2 (<) =
J(x) =57 +3cosx.
x 4
/ 2 -3 N
- —Zx T =35I nmnx

, | Py -5x7 -3

a. f(x)= PRTE — 3sinx , ‘
f(x)y=- —3sinx ‘P (")/ =1
@ x 4f3 L_t x 3

, 2 .
c. f(x) ——3}{4/3 +3sinx

PR B
d. f (x) —3{{3/4 —3sinx
e. f(x)=— 23/4 +3sinx

3x°
16.  Suppose the position function for a free-falling

object on a certain planet is given by S (L/) - S(g )
s(r) =—16> + v t+s5,. A silver coin is dropped =
from the top of a building that is 1372 feet tall. g — 3

Determine the average velocity of the coin over the

time interval [3, 4]. —/b(‘f 2) - —/ 32

a. —113ft/sec b. 80 ft/sec c. 112 ft/sec |

—112ft/sec e. —80 [t/sec _ ~{é (/6’7)

= —(6 (7)
= —[I12
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17. Suppose the position function for a free-fallin
obﬁe}:f):t on a cle)rtain planet is given by : v (_b) =24t + Vo
s(t) =—12t" + v t+s,. A silver coin is dropped_ V,=o0
from the top of a building that is 1372 feet tall.
Find the instantancous velocity of the coin when  \/ ét) = -2 L{—t

t=4.
V() = =24 ()=~
@ 96 ft/sec b. =32 ft/sec c. =20 ft/sec
. —144 ft/sec e. —48 ft/sec

18.  The volume of a cube with sides of length s is

given by V = s°. Find the rate of change of volume
with respect to s when s = 6 centimeters.

a. 648cm? b. 216 cm? ¢. 36 cm?(d. 108 cm?
e. 72 cm?

aV dv
_— = ‘9 w"\on _ 3&'
ds ¢ s-¢ dS =
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dy
19. Find E by implicit differentiation.

5
X7 +5x+9xy —_\-*2 =4

dy 2x—5+49y dy 2x+5+9y
o T 2y —Ox Cdx . 2x— Oy
a’x _x+5+9 dvy 2x+5+9y
“ T v —9x Jdx 2y —Ox
dy 2x+5-9y
© T 2y —Ox

2x +5 +(> +xy')- 2930

2>+ S+ Ty +9xy ’—277’:0

7 (1% -2y) = —2x-5-%y
[(-2% =S = Ty)
- 1(T%=2»)
v'o 2x+S+iy
2y - 77X

2

. X _
the tangent line to the ellipse —— +

20. Use implicit differentiation to find an equation of

= lat

2 7200
2002 + 1) ) _
(1,10). Y4 = O
1‘&9’:~300x
a. y=—9%+20 b. y=-5x+14 Y. 200x
@\——IOJC+20 d y=-3x+14 ‘5 T 2
y =—6x+20 dy \ 4
Y_¥, = n x—x1) IX = o;x_
— - - X—1
v —to = -10(*=1) gl_g — — 100
¥z x40 Mgy 10

lm-)c_ —l—%z =200

10
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d’y X
21. Find —— in terms of x and y given that A VS ("—)X . >/
dzx ye >/ oy >/ >/
3+ 3_,\-'2 = 8. Use the original equation to_simplify >/ 2 . >/
your answer. > x 2—(-)/ ~= >
”” 3 e 3 e 3 y o - Y 2 + xz
a.y ==8y" b.y =-9y ¢y =3y — Y 3
@|ﬂ__i e ‘!n___
. 3y? 9y? y r_ % |
/ . — _—
X’W)r/ﬁo
L=<
//— > 7///__ _ 8
y: DC RN 3)’3
) dz,‘.‘ . ,
22. Find — in terms of x and y given that — 8 X— 8
dx >/ -
8—9xy =8 —9y. 7 - 7)(
2 2 2 i —
a Doon Do g o Loy Y = 8_@
dx~” dx” dx . 7 ( %)
@ LY g2 AV gy
dx” dx~ . %
Ty -7xy = §x-8§ 9

y(1-0=8x-8
y - §x -8
7-9X

11
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23. A point is moving along the g;flph of the _f! [7/]:_ d E_'- v éﬂ]
function y = sintx such that i 2 centimeters C’ f d.é
. ody T
per second. Find — whenx=—. A
dt 7
Y - coséx (( g—")

dy 2z dy 67 dt ¢
a. — =6cos—('b) — =12cos—

dt 7 dt 7 J

dy 6x dy 2
c. E—Gcos - d. dr—lZcos - _’Z - COS(((%)<4.Z>

d 5
e. a2 12(:05]2—7[ 0{ f

dt 7

3_7 = |2 cog £T
£ 7
24, All edges of a cube are expanding at a rate of 5 V- 3 Jd S-
centimeters per second. How fast is the volume - S - S
changing when each edge is 2 centimeters? ;Fé
a 20cm’ /sec b, 150cem’ / sec 0_{1/_ 2 Sz dS
3 3 ¢ N ot
c. 40cm™ / sec @ 60 cm™ / sec d
e. S0cm’ / sec d\/
2
2 =30y (5)= 460

12
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25. The radius r of a sphere is increasing at a rate of 6 d_f _ 6 V= 4 3
inches per minute. Find the rate of change of the Lt - 3 wr
volume when r = 11 inches. a’[/ P
o Y~ 363071’ / min 7f/r:u ‘

dr
dVv 3
b. — = 14327 in" / min
di W ypp2 dr
@ N 29047’ / min a ol
dr
dv T dV
d — = in” / min -
dt 14527 ﬂ — 417{iVé
av = 1 m1 / min =
dt 29047
26. A spherical balloon is inflated with gas at the rate l/

:  balloo Vith & A Ar — 7
of 500 cubic centimeters per minute, How fast is — =S& LA -,
the radius of the balloon increasing at the instant O\f ol-é =39
the radius is 30 centimeters?

R R
a. % = S4zem/min b, % - %cm/mjn -3
1 1 T
AV 2
C. ar __3 cm/ming” d. ﬂ:icm.’mjn — - 4 Tqr d'/
dt  S4x dt  36x d+t PAg
dr
e. — = 367cm/min 2
dr Soo = 7 (30) f’%’
a(r Seo _ S
At 30T g

13
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27. A conical tank (with vertex down) is 12 feet across —é—
the top and 18 feet deep. If water is flowing into the 1
tank at a rate of 18 cubic feet per minute, find the
rate of change of the depth of the water when the \y
water is 10 feet deep. _\_

a. iftfmjn b. Lft/mjn C. ift/mjn

407 1007 207 i 2
= 1 r°h
—5?)1 ft/min e. —25(; ft/min V 3
T T 3
- L g
A _ sz d) = $TGHh
o N vy
- 27

1§ = %’40)1%4

l?:’_o_’in__tll.

9 At
8 _ db
solr o/(:é

28. A ladder 20 feet long is leaning against the wall of

a house. The base of the ladder is pulled away from ,L
the wall at a rate of 2 feet per second. How fast is 20
the top of the ladder moving down the wall when A

its base is 11 feet from the wall? Round your
answer to two decimal places.

a. =5.33 ft/sec b. 3.00 [t/sec c. —9.00 {Usec —>
d. 5.33 ft/sec @ —1.32 ft/sec

QOL:XZ-L L;Z
- dnde 5l db
0 = In " +2) )
o= (uUX2)+ (JT&?S:.Z.)%)

s{é—b/z:u

l’ 20

14



Semester 1 Practice Final Solutions

December 12, 2022

29. A ladder 25 feet long is leaning against the wall of JA _ ?
a house. The base of the ladder is pulled away from v / —
the wall at a rate of 2 feet per second. Consider the _ !
triangle formed by the side of the house, the ladder, }’ 23 dé x=0
and the ground. Find the rate at which the area of
the triangle is changed when the base of the laddelm o O‘P !
is 11 feet from the wall. Round your answer to two -
decimal places. x o(,‘> need’ dd—y
2 — =2
a. 16.67ft"/sec b. 119.10ft* /sec V] at ¢
¢ 66347 /sec d. 20.06ft/sec J 25'= x% y*
2 — X
e. 40.13ft%/sec 74. =5 >/ 0= ﬁ,‘o(,‘ 74,
dA J" 0{ 0:('(‘2)"'£0q c—{{
2 4 ou—
di-~ 2 \dt b =075
o‘/‘l | ] 0 2
== 5 2@) (M) = 1 7.06 ¢
ae ~ 2~ ) 5
30. A ladder 25 feet long is leaning against the wall of 3
a house. The base of the ladder is pulled away from S"‘"e 2 5
the wall at a rate of 2 feet per second. Find the rate pAY v vb‘
at which the angle between the ladder and the wall 7 coso 4o =55
of the house is changing when the base of the at - 25 dt
ladder is 9 feet from the wall. Round your answer = —2 al@ _l__ (
to three decimal places. él‘ -2ld€ 25 (
a. 0.320 radfsec4@ 0.090 rad/sec c. 0.109 at
rad/sec d. 2.254Tad/sec e. 2.234 rad/sec _4_9_ 2 < [
- 2
3 .ie- ? d-é 23 s
= \' 25* -9 dt =
<=9 == ( I
q ? 2
5‘% ~ 0857

15
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31. Find any critical numbers of the function

< vess w‘ul{"«.’/l)r
g(t)=tal2—1,1<2. ﬁ ‘= 2(1’£3

a0 b —= ¢ 24 3 L= ¢—2¢
3 3 43
3¢ =

/ . I
) = Jacz + o[ = t= 3
\?() (Qiz-—c

O:sz’ <

X\ P
_t
29—=%

32. An airplane is flying in still air with an airspeed of
255 miles per hour. If it is climbing at an angle of '“0\\

21°, find the rate at which it is gaining altitude. M _gl_é_

Round your answer to four decimal places.

+
21° o
a. 103.7178 mvhr b. 78.7993 mv'hr a(Lr
c. 111.7846 mvhr d. 92.4589 mi'hr ' . o

91.3838 mi/hr Sw2l°= T —
© 255

d,

—' = 2 ' °© =~ 9/.3873
d{' \s;/hQI

16
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33. A man 6 feet tall walks at a rate of 10 feet per
second away from a light that is 15 feet above the
ground (see figure). When he is 13 feet from the
base of the light, at what rate is the tip of his
shadow moving?

—

| R~

h
15\_\
>

98 -6x
» 3= 2X

ft/sec fe. %fﬂsec

x4+8
6 )

x
3 :l,"i =2 i"
a. lft/sec b. 50ft/sec c. ifu/sec d. 2 d—l_
2 50 2

—
—_—

ol

ds_ 20
ot = 3

20
lle—g‘

$
3 T

34, A man 6 feet tall walks at a rate of 13 feet per
second away from a light that is 15 feet above the %
ground (see figure). When he is 5 feet from the

shadow changing? J !

FE N Jx Ix=6d

3x =24

'{

a. éft/sec b. 6—5'% q Efﬂsec d =

2 3 3 65
ft/sec e. *;ft/sec 4\

_6
base of the light, at what rate is the length of his X ./_ d I 5

=13 ISx=gx+6d

o{f -3(3)

17
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35. Locate the absolute extrema of the function

/ 2
— X —
F(x) =x> = 12x on the closed interval [0.4]. 'P (7‘) = 3 12
0 = 2% Z_\2
a. absolute max: (2. — 16) . absolute min: (4. 16) R
b. no absolute max; absolute min: (4, 16) X — — 2

@ absolute max: (4. 16) : absolute min: (2. - 16)
d. absolute max: (4, 16) : no absolute min e. no 'P(D) = O

absolute max or min

— 16 »
cl-er_( C—'"l.’ hv "\l.er_c -p[z) -

36. Determine whether Rolle's Theorem can be applied econ ‘/:.m.. ovs /

to f(x) ==x" + 10x on the closed interval [0, 10]. A,'P_pere m‘-l.aéle \/

If Rolle's Theorem can be applied, find all values

of ¢ in the open interval (0, 10) such that -P@’ = 'P(b)
f(e)=0. _p(b):o:r_éo)

a. Rolle's Theorem applies; c=6,c=5

b. Rolle's Theorem applies: c =4, c=6 P I(x) — _ 2 x+4+10
@ Rolle's Theorem applies; ¢ =35 d. Rolle's
Theorem applies: ¢ =4 e. Rolle's Theorem does _ O
not apply o= —2x r(
X =S

18
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37. Determine whether Rolle's Theorem can be applied

x?—13

to f(x)= — on the closed interval |—13,13].
&) X [ ] on [—-I3, !3]

If Rolle's Theorem can be applied, find all values
of ¢ in the open interval (—13, 13) such that

f'(c)=0.

a. ¢=8 b. ¢c=12,¢c=11 c. e=11l.¢c=8 d. ¢
=12 @ Rolle's Theorem does not apply

+l
,,,D-}' conlNpnuoccs

be applied to the function f(x) = x” on the closed
interval [0,16]. If the Mean Value Theorem can be

applied, find all numbers ¢ in the open interval ‘p ’ k) = ‘6’-0 ZSA’

, (16) —f(0 -
(0.16) such that f "(c) = 10910 é-o
16-0
.25
164/ 3¢”= 1
a. MVT applies; — 3 b. MVT applies:; 4
: 2

163 == 25¢

@ MVT applies: —=— d. MVT applies: 8 3

e. MVT does not apply
PP +
-—

o5

38. Determine whether the Mean Value Theorem can “‘},'.m‘ .QJ J.'Fa ‘.0“ ,f

orly posihve [o,14]

19



Semester 1 Practice Final Solutions

39. The height of an object 7 seconds after it is dropped

from a height of 550 meters is s(r) = —4.9¢> + 550. S(7) - S[O)
Find the average velocity of the object during the — — =34.2
first 7 seconds. 7 — O

a. 34.30 m/sec@ -34.30 m/sec c. —49.00
m/sec d. 49 m/sec e. —16.00 m/sec

40.

A company introduces a new product for which the

S )= Ispo — 3000 (34"
number of units sold S is S(r) = 3()0[5 _’5]_-&] ét) ( )

/ —2
where ¢ is the time in months since the product was ~ § (‘b) = + 3000 (3 _f_t)
introduced. During what month does S (¢) equal
the average value of S(r) during the first year?

P /(_é) __ 3000
a. October b. July c. December@ April (3 "t-"l)z
e. March
3000 U= s
(3 + > 12— O
2000 _ 1300500
(3 LY 12

501\/6 ‘20'— ‘[‘ — a{jeém

December 12, 2022

20
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2
41. For the function f(x) = (x—1)3:

(a) Find the critical numbers of f (if any):

(b) Find the open intervals where the function is
increasing or decreasing; and

(¢) Apply the First Derivative Test to identify all
relative extrema.

Use a graphing utility to confirm your results.
a. (a)x=0

(b) increasing: (700,0) : decreasing: (D,oo)
(c) relative max: f(0) =1

b. (a) x=1
(b) increasing: (—oo. l) ; decreasing: (l.oo)
(c) relative max: f(1) =0
C'CD (a) x=1
(b) decreasing: (700,1 : increasing: (l,oo)
(¢) relative min: f(1) =0

d. (a) x=0,1

(o.1)

(¢) relative min: f(0) = 1 : relative max:

f)=0

e. (a)x=0
(b) decreasing: (wo.O) . increasing: (O.oo)
(¢) relative min: f(0) =1

(b) decreasing: (—00.0) U ( l,oc) 1 increasing:

Yen _ 2 ,_3"_ _z
P(%)_g(x N = 3T
a) c,-l.—,'#.’?ﬁ:l

_— o l’( oo

Foo @F.*

1hcC

im0

ball bearing rolls in 7 seconds is

ball bearing after 7 seconds.

b. speed: (sin#)r* meters per second

a. speed: 5.1(sin 8)* meters per second

speed: 8.2(sin #)r meters per second
d. speed: 8.2(cos &)t meters per second

e. speed: 4.1(sin 8)* meters per second

42. A ball bearing is placed on an inclined plane

and begins to roll. The angle of elevation of the S I(-(.—) - S- 2(5‘1. " 6) =

plane is @ radians. The distance (in meters) the

s(f) = 4.1(sin 8)¢%. Determine the speed of the

21
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43. Determine the open intervals on which the graph of

f 6

flx) = 3x? +7x—3 is concave downward or
concave upward.

a. concave downward on (—oo.oo) b. concave
upward on (—oo.O); concave downward on (0.00)
¢. concave upward on (foo. 1 ) concave
downward on (l.oo) concave upward on
(790,00) e. concave downward on (700,[});

concave upward on (O.oo)

Py

—

—

Conrcave Up, “‘/""“/"f

Ext7
S

44, Find the point of inflection of the graph of the

function f(x) =2 sin% on the interval [0, 147 |.

a. (0.0) b. (270)

@(m 0) e (77.2)

c. (87.0)

22
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45. Find the points of inflection and discuss the

2
concavity of the function. P ((5‘\ = ILX —lox+ 5

flx)y= 4 —5¢% 457

F'60 = 2ux—10

a. inflection point at x = —=; concave upward on

12° S
S =2 o0
5 5 - 2
—o0, — ; concave downward on | ——= ,co (2
12 12 —
b. inflection point at x = ,)4 ; concare downward _(_\" - +
< al cu

5 5
on | —ce 34] concave upward on [ h ]

e . 5
inflection point at x =——=; concave downward

12°
5 d 5
on ‘T ; concave upward on TEE
P . 5
d. inflection point at.x = _E concave downward

on | — 5 . concave u \erd on i
12 cave tp 12

o . 5
e. inflection point at x = T3+ concave upward on

5 5
[ ]7] concave downward on [ R ]

46. Find the points of inflection and discuss the

concavity of the function f(x) =x~/x+16.

a. no inflection points; concave up on (—16,00]

b. no inflection points: concave down on (—16.00)

c. inflection point at x = 16; concave up on
(—16,00] d. inflection point at x = 0; concave up

n (—16.0); concave down on (0.00)

e. inflection point at x = 16: concave down on

(-16.)
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47. Find the points of inflection and discuss the
concavity of the function f(x) = —sin.x + cosx on
the interval (0.27{).
a. no inflection points. concave up on (D, 2.7!)

|
b. concave upward on {0.3 .?T] . concave

2

5
downward on [— T, 2.72-']; inflection point at
[O,% Jr] c. no inflection points. concave down
on (O,Zﬁ') d. concave downward on (0—,1) JZ'};

5 . . .
concave upward on {3 Jr.2fr]; inflection point at

[0.% .72-']10116 of the above

P/Qs): —'C—OS'XfS‘I‘h)(
PU&Y = s [ N — Cog =
I} ';S'l."‘\(—'CO"S)‘

S/’'nx T oS X

48. Find the limit.

lim 5+i2

X — oo X

- 5+ 0

4 o b 3 c —o d. —3@
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49. Find the limit.

im 3x+2 . 3 _ -1
x—>oo_6x_6 -6 2
a 1 b. 0 ¢c. —

50. Find the limit.
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51. The graph of fis shown below. For which value of
xisf " (x) zero? f > ‘°

y
8

T
4

FY I X AT
2+
4
6
-8
a x=2 b x:Od, =6
e. x=4

52. The graph of fis shown below. On what interval is
# 7 an increasing function? °

_P/ ¢ h(_feaS',.nJ

/ . .
f g rosc{-.ve meers Concave up

/ o ° e
mezans ‘P/ (s pos: ‘/'( ve_
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53. A rectangular page is to contain 144 square inches
of print. The margins on each side are 1 inch. Find
the dimensions of the page such that the least
amount of paper is used.

a. 16,16 b. 13,13 c¢. 1515 d. 25,25

l’ﬂf ?LO éa a
P{fpe < 'IL S;_VOrg

(y

54. A farmer plans to fence a rectangular pasture
adjacent to a river. The pasture must contain
720,000 square meters in order to provide enough
grass for the herd. No fencing is needed along the
river. What dimensions will require the least
amount of fencing?

x=600and y=1200 b. x=1000and y =720
(C) x=1200and y=600 d. x=720andy=1000
¢. none of the above

T

x

Xy = 226000 ,O/___’ _ {‘2“7‘0/ 00D
Yy = 720800 %2_
<
r=x+2y< X = 1200
P= x+ 1490020 Y :60@
X
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55. Find the indefinite integra]f I1tan’x + 16 dx

@ Iltanx+5x+C b. ﬂtan3,»c+16x+C

3

C. —%tanjx-&-léx+C d. 1ltanx—=5x+C

e. lltanx+7x+C

‘ S‘@CSGcleD -I—lé)A)‘
g@ Sec’&x - +16>d7&

g@ Sec®x & s) dx

nN4onX + Sxw +C

6.

An evergreen nursery usually sells a certain shrub
after 4 years of growth and shaping. The growth
rate during those 4 years is approximated by

% = 2.5t + 6, where ¢ is the time in years and /i is
the height in centimeters. The seedlings are 15
centimeters tall when planted (t = 0). Find the

height after ¢ years.

a. h(t)=125"+ 21r®h(r) =1.257 +6t+ 15

c. h(=125t+15 d. h(t)=2.5" +6t+15
e. h()=2.51+21

gol/) :5(2-5'{— 4 )l

L) = 25t 6t
- \s

28



Semester 1 Practice Final Solutions December 12, 2022

57. The rate of growth % of a population of bacteria fd p :fk JZ d-&
3

is proportional to the square root of 7, where P is

2 z
the population size and 7 is the time in days P(—E) - k 2 t +C
(0< < 10). That is, fTI: = k'\/?. The initial size of =S5O0
the population is 500. After one day the population Pé’% _ 2 k i'%' + SO
has grown to 600. Estimate the population after 5 3

days. Round your answer to the nearest integer. 2
600 = 5 kK +soo
a. P(5) =824 bacteria b. P(5) = 792 bacteria

P(5) = 1618 bacteria d. P(5) = 724 bacteria k= [0

e. P(5) = 1718 bacteria /”(-é) _ 100'6%4_ SO

3
PE) =100 (s) +so0o

58. A ball is thrown vertically upwards from a height

[ ]
of 9 ft with an initial velocity of 70 ft per second. Vo-_-_ 70 hé‘#\.‘,

How high will the ball go? Note that the
acceleration of the ball is given by a(f) = =32 feet s —
per second per second. - — x o)

a. 238.68751t b. 220.6875ft ¢. 66.4219 ft 6:101"'2(-}1‘ (X_C\
9 85.5625 ft e. 240.0875 ft
U900 = -6H4%+ 5726

g
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59, The maker of an automobile advertises that it takes K_..a | h) (\ - S
13 seconds to accelerate from 25 kilometers per R gown/\ (60 s)(n l@)
hour to 75 kilometers per hour. Assuming constant |, ¢ © s“"’" fot 75

acceleration, compute the distance, in meters, the —/\g’g” (25m
car travels during the 13 seconds. Round your Vo 65
answer to two decimal places. V=Verat r ,25
12 6 ! 2’5 om
a(l32
a. 27.69m b. 361.11 m 180.56 m T (' 2 “73

d. 234.72m e. 90.28 m

Av@ vt+Lgt?

HORE0)

- quzsh’l 2 |%0. 56 m

60. Evaluate the definite integral of the function.

5x
{(2r+5cosr)dr —-? f Zt‘.tf

Use a graphing utility to verify your results.

=L
@O) (o+o *
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61. Find the average value of the function
f(x) = 48— 12x” over the interval =5 < x < 5.

a. =152 b. c. 148 d. 248 e. -252

| 2)8(11 e ax)dx

S",_
(S
O

h2.  Find the average value of the function over the _
given interval and all values t in the interval for ( + L/ t )C’ z'

which the function equals its average value. 5’ — l

P +4
10 = I ! _‘_ t_ - "-I_
4y +

Use a graphing utility to verify your results.

IA
-~
IA
(9

@ The average is 2 and the point at which the 2 I I '5 - _7_

5
function is equal to its mean value is ~/ 5. 5

b.  The average is % and the point at which the ‘ J —

I ~S: x) AX = (¢

function is equal to its mean value is \/g and lo‘ ol
(S ]

—A/s.

/ The average is % and the point at which the

function is equal to its mean value is —~/ 5.

d.  The average is % and the point at which the

function is equal to its mean value is A/ 5.

e. The average is % and the point at which the

function is equal to its mean value is /5 and

_Js.
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63. Find the indefinite integral of the following Z—_Z =u L/_/_ 5
function and check the result by differentiation.

. dz= 44> du
J\/Lt4+5 o Sgl___t;

=3
a 2Nut+54C b Aut+5+C

_1
*d=
c. —;«/u“+5+c d. é'\/u3+5+C Z_L
@ 2Nt +5+C 2Z 1+C

2 utot

64. Find the indefinite integral of the following

. . e Lo [}
function and check the result by differentiation. > 2
I (7-15) «/; ds 3

=3 S
1Y a2 2
72 22 C b 72 52 c
a. 3.9 —55 + . 35’ —25 +
3 Bl 3 Bl
14 2 2 2 14 2 5 2
@TS —g.s +C d TS +§.S +C
3 3
14 2 5 2
e. 3S —25 +C

December 12, 2022
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- S
65. Find the indefinite integral IS;:4 cosz° dz. u- = 4
fu=5zdz
sinz®
a. cosz’ +C b. 6” +C ¢ sinz'+C SCOS‘XAU‘
3 sinz5 .
sm Y+ C e 5 +C SInNut C
. 5
SIinZ+C
66. Find an equation for the function f(x) whose _6 -1 cosT +¢
derivative is f "(x) = 7sin(49x) and whose graph 7 %
passes through the point [49 gJ u= 49X __é - ,_'_ 1 C
du= Y7 7 e
1 Ju= 7dx —
@) = %LOS(49’C)—1 7 -1 =C
Nsinad,
b. flx )——c05(49x)+1 S)@: S‘
l ’C(X): L cosu +=C
c. flx)= 15 cos(98x) + 14
d. flx)= —;LOS(49’C) 49
e. fl( ):—l cos(7x) +2

_
o= Lcos utc
L= -Leos ygxr-C
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